Multicomponent chiral separations by analytical and preparative liquid chromatography by Ribeiro, António E. et al.
... . . 
LIVRO DE-
RESUMOS 
óW. ,. ~~ I~ ~ lV Centro de Investigação em Ciências da Saúde He<llrh Sei.,nCt'1 Rt'I~IIrI:h Centre UBI ~ 
~~~ ~ 
Chromatographlc techniques for genotoxic impuritles tn 
CO.14 pharmaceutical products 81 
CO.15 
CO.16 
CO.17 
CO.18 
CO.19 
CO.20 
CO.21 
CO.22 
S. Santos 
ChromatographIc multl-dimension In GC: Reality, alternatlve or 
just a separatlve extravagancy 
M. Gomes da Silva, E. Mateus 
Comprehenslve two·dimensional IIquld chromatographv applied 
to complex organic samples 
A.s. Paula, l .T.V. Matos, R.M.B.O. Duarte, A.C. Duarte 
Determinação de compostos a-dicarbonfJicos utilizando a extração 
líquido-liquido assistida por sa/ting-out 
10M. Valente, R.M. Ramos, J.A. Rodrigues 
Pre-miR-29 purlfication bV amino aclds-affinlty chromatographv 
P. Pereira, A. Sousa, J.A. Queiroz, A. Figueiras, F. Sousa 
Kinetic characterization of reUnolc X receptor blnding to speciflc 
and unspeclfic DNA ollgoduplexes with quarII crvstal 
mlcrobalance 
R.M. Rodrigues, J. de-Carvalho, G.N.M. Ferreira 
Molecular recognition Df polynuc1eotides and plasmid ONA by l-
methlonine support 
E. Mata, F. Sousa, A. Sousa, lA. Queiroz, C. Cruz 
Determinação de aminas biogénlcas por extração líquido-líquido 
assistida por salting-out e cromatografia líquida de alta eficiência 
com deteção fluorimétrica 
R.M. Ramos, I.M. Vaiente, lA. Rodrigues 
Cartas de controlo para avaliação da preCIsa0 dos resultados 
cromatográficos (GC-FID) de metanol e outros compostos voláteis 
em aguardentes de origem vínica 
O. Anjos, R. Martins, I. Caldeira 
QUECHERs eKtraction and GC-MS for the analvsls of 
'polvchlorlnated blphenvls in wild and cultlvated mussels CO.23 . : 
,_' T. , Vjeira Madureira, C. Santos, S. Velhot~, C. Cruzeiro, E. Rocha, 
CO.24 
CO.25 
CO.26 
CO.27 
"'; ililJ.Rocha' 
Novel affinlty chromatography processes for the purification of 
plasmid DNA using small aromat!c molecules 
C. Caramelo-Nunes, P. Almeida, l.C. Marcos, C.T. Tomaz 
Multicomponent chlral separations by analytical and preparative 
Liquid Chromatographv 
A.E. Ribeiro, L.s. Pais, A.E. Rodrigues 
Effect of pH in the adsorptlon mechanism of Iysozyme on 
carboxymethyl cellulose f. 
F. Marques, G. Silva, M.E. Thrash lr., A.C. Dias-Cabral 
GC-MS as a tool towards identification of typical sugars occurred 
in Helicobacter py/orllipopolysaccharides 
L. Silva, A. Palma, l.A. Ferreira, M.A. Coimbra 
83 
85 
87 
89 
91 
93 
95 
97 
99 
101 
103 
105 
107 
r, 
rol 
)-
SI! Encontro Nacional de Cromatoirana . Comunltações Orais 
CO.25. Multicomponent Chiral Separations by Analytical and 
Preparative liquid Chromatography 
A.E. Ribeiro", loS. Pais', A.E. Rodrigues' 
1 Labaratory of Separatian and Reaction Engineering, 5ehool of Teehnology and 
Management, Polyteehnie Institute of Bragança, Campus de Santa Apolônio, 
Apartado 1134,5301-857 Bragança, Portugal 
'Labaratary of 5eparatian and Reaetion Engineering, Faculty of Engineering, 
University of Parto, Rua Dr. Roberto Frias s/n, 4200-455 Porto, Portugal 
·oribeiro@ipb.pt, Tel: +351 273303125, Fax: +351273313 051 
Nadolol is a non-selective beta-adrenergic receptor antagonist (Ill-blocker) 
pharmaceutical drug, widely used in the treatment of cardiovascular system 
diseases, such as hypertension, ischemic heart disease (angina pectoris), 
congestive heart failure and certain arrhythmias [1]. Its chemical structure has 
three stereogenic centers which allows for eight possible stereoisomers. 
However, the two hydroxyl substituents on the cyc10hexane ring are fixed in the 
cis-configuration which prec1udes four stereoisomers [2]. Regardless the 
considerable evidence that it is important to characterize the stereochemical 
components when describing the pharmacodynamics and pharmokinetics of a 
racemic drug, the narrow internationallegislation concerning chiral drugs safety 
still allows the nadolol commercialization in the form of a racemic mixture of 
four stereoisomers (see Fig. 1). 
The separation of nadolol stereoisomers on CHIRALPAK" AO at both analytical 
and preparative scales was recently reported by Ribeiro et aI. [3]. CHIRALPAK" 
AO is; nowadays, the most used commercially available CSP. It is an amylose-
based e!Sp. and is produced by physical coating of the chiral polymer on a matrix. 
Howeve(due to their coated nature, this CSP can only be used with a limited 
range.pf solvents such as the polar solvents (e.g. acetonitrile, alcohols) ar non-
polar solvents (e.g. alkanes) in combination with some polar components as 
. . modifiers (mainly alcohols). Immobilization of a polysaccharide-derivative on 
the support is an evolutionary strategy to make a CSP compatible with the 
whole range of organic solvents, which will consequently extend its applicatlon 
scope. CHIRALPAK" IA is a CSP containing amylose 3,5-
dimethylphenylcarbamate immobilized onto silica gel [4]. 
This work will present a complete methodology concerning experimental, 
modelling and simulation results. Both the CHIRALPAK" AO and CHIRAlPAK" IA 
C5P will be evaluated. The selection of the proper CSP/solvent combination for 
preparative operation will be fully study taking into account the screenlng 
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strategy proposed by Zhang et aI. [5]. Additional results include the 
measurement of nadolol stereoisomers solubilities, equilibrium adsorption data 
and fixed bed (breakthroughs) experiments. lhe complete screening of 
CSP/solvent combination will lead to the choice of the better solutions for the 
separation of nadolol stereoisomers, considering the target component ar 
components to be obtained. Simulation and experimental results will be 
presented for the multicomponent separation of nadolol stereoisomers by 
multicolumn and Simulated Moving Bed adsorption processes. 
Racemate A 
, l'~ 1: 
o"""'" 'r' ... ,,....... ..... ~:x:6"" ,I, 
ZR3SZ 'R· Nadolol 
Racemate B 
253RZ'S· Nadolol 
253RZ'R - Nadolol 
Fig, 1, Molecular structures of the four nadolol stereoisomers, 
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